Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.043; wR factor = 0.125; data-to-parameter ratio = 16.1.
The complete anion of the title hydrated molecular salt, 2C 5 H 8 N 3 + ÁC 8 H 4 O 4 À Á2H 2 O, is generated by a crystallographic twofold axis. In the crystal, the cations, anions and water molecules are connected by N-HÁ Á ÁO, O-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds, forming a three-dimensional network. The crystal structure also features C-HÁ Á Á interactions.
Related literature
For background to hydrogen-bonding patterns of 2-aminopyridine derivatives, see : Gellert & Hsu (1988) ; Banerjee & Murugavel (2004) . For related structures, see: Hemamalini & Fun (2010a,b,c) . For the stability of the temperature controller used in the data collection, see : Cosier & Glazer (1986) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the C6-C8/C6A-C8A and N1/C1-C5 rings, respectively. Symmetry codes:
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 (Gellert & Hsu, 1988; Banerjee & Murugavel, 2004) . A series of similar complexes formed from 2-aminopyridine and carboxylates has been reported previously (Hemamalini & Fun, 2010a,b,c) . The present work, 2,3-diaminopyridinium phthalate dihydrate, (2/1/1) (I), is a continuation of our structural study of complexes of the 2,3-diaminopyridinium system.
The asymmetric unit of the title compound, (I), contains one 2,3-diamino-pyridinium cation, a half of phthalate anion (which lies on a twofold axis; -x+1, y, -z+1/2) and a water molecule as shown in Fig. 1 . The dihedral angle between the pyridine (N1/C1-C5) and benzene (C6-C8/ C6A-C8A) ring is 80.61 (7)°.
In the crystal structure (Fig. 2) , the ion pairs and water molecules are connected via N-H···O, O-H···O and C-H···O (Table 1) hydrogen bonds forming a three-dimensional network. The crystal structure is further stabilized by C-H···π interactions involving the centroids of the C6-C8/C6A-C8A (Cg1) and N1/C1-C5 (Cg2) rings.
A hot methanol solution (20 ml) of 2,3-diaminopyridine (27 mg, Aldrich) and phthalic acid (42 mg, Merck) were mixed and warmed over a magnetic stirrer hotplate for a few minutes. The resulting solution was allowed to cool slowly at room temperature and brown plates of the title compound appeared after a few days.
Refinement
All hydrogen atoms were located from a difference Fourier maps and refined freely [N-H = 0.89 (2)-0.98 (2)Å; O-H = 0.91 (2)-0.95 (3) Å and C-H = 0.959 (18)-1.01 (2) Å]. The highest residual electron density peak is located at 0.73 Å from C9 and the deepest hole is located at 0.78 Å from C9. Figures   Fig. 1 . The molecule of (I) with 30% probability displacement ellipsoids. Atoms labelled A are generated by -x+1, y, -z+1/2. supplementary materials sup-2 
Hydrogen-bond geometry (Å, °)
Cg1 and Cg2 are the centroids of the C6-C8/C6A-C8A and N1/C1-C5 rings, respectively. Symmetry codes: (ii) x, −y+1, z+1/2; (iii) x, y+1, z+1; (iv) −x+1/2, y+1/2, −z+3/2; (v) x, y, z+1; (vi) −x+1, −y, −z+1; (vii) x−1/2, y+1/2, z; (viii) −x+1/2, −y+3/2, −z+1.
